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Introduction 
Bottomley (1948) described Geastrum dissimile from Pretoria. 
South Africa. The lype material housed in the National Collec-
tion of Fungi (PREM) in Pretoria, consists of five well -
preserved, expanded specimens. As Boltomley's description of 
G. dissimile lacks important morphological detail, it is of value 
to describe the original material more comprehensively. 
From the literature, G. dissimile would appear to be a very rare 
species. Apart from South Africa, it has been recorded on the 
African continent only in the Congo (Dissing & Lange 1962) and 
in Kenya (Dring & Rayner 1967). 
Materials and Methods 
Following Sunhede (1989) the basidiomata were grouped in arbit ra-
ril y selected size classes. expressed as the diameter of the endoperi-
dial bodies: very small (0--5 mm), small (6-15 mm) and medium-
sized (16-30 mm). 
Specimens were prepared for examination by ligh t microscopy 
(LM) by removing small sections of the peridium and adjoining 
glcba from the basidioma and soaking them in 50% heated chloral 
hydrate. The excess moisture was gently squeezed out, the tissue was 
hand sectioned and thin sections were mounted in chloral hydrate for 
observation. Basidiospores and capilli tium threads were examined in 
lactophcnol-cotton blue, colourless lactophenol, 5% potassium 
hydroxide and Melzer's reagent. Rayner's (1970) colour of terms are 
indicated in inverted commas. 
Sections of the endoperidium, small tufts of capi llit ium th reads 
and basidiospores were glued onto aluminum stubs. coated with gold 
in a sputter coater and examined with a scanning electron micro-
scope (SEM). 
For transmission electron microscopy (TEM). basidiospores were 
fixed in 2.5% glutaraldehyde in 0.1 mol dm· ~ phosphate buffer at pH 
7.2. and after postfixation in I % osmium tetroxide, were dehydrated 
in a graded acetone series and embedded in Epon~araldjte resin. Sec-
tioned material was sta ined with 2% uranyl acetate and 0.2% lead 
citrate. 
The X-ray diffraction powder technique was used to determine the 
crystalline phases of the endoperidial crystals. Crystals were scraped 
from the endoperidia of some basidiomata, mounted in a 57.3-mm 
Debye-Scherrer X-ray diffraction powder camera and exposed to 
eight hours of nickel· filtered Cuka radiation, generated at 30 rnA 
and 30 kV The relative intensities of the various lines on the nega-
tives were determined visually and the d-spacings were measured 
with a Solus-Schall ruler and compared with X-ray standard file 
cards (Klug & Alexander 1974). 
Description 
Geastrum dissimile Bottomley, BOlhalia 4: 592-593, 1948. 
Macroscopic characters 
Expanded basidiomata mostly small, but medium-sized speci-
mens occur, 34-55 mm high (including the 12- 25-mm-high 
·nycelial cup); compri sing a three- laye red exoperidium and 
one-layered endoperidium. 
The two inner layers of the exoperidium are typically fomi~ 
cate, splitting longitudinally and very deeply (about two-thirds to 
three-quarters of the way) in a ste llate manner into 4-5. usually 4 
rays (Figures 1 & 2). Rays equal, broadly acuminate, margins of 
the rays incurved, non~hygroscopic. The tips of the rays are 
attached to the corresponding tips of the mycelial layer to form a 
hollow mycelial cup in the ground. Exoperidium in dry state up 
to 35 mm wide, in wetted state up to 62 mm wide when mounted 
in a horizontal position. Mycelial layer: outer surface strongly 
encrusted with debris (Figure 1); inner surface whitish to 'buff', 
persistent. Fibrous layer: inner surface 'buff' when free from 
pseudoparenchymatous tissue. Pseudoparenchymatous layer 
'isabeIline '. 'hazel' to 'fawn', felty, persistent or peeling off from 
the tips and margins of the rays and exposing the fibrous layer 
(Figures I & 2). Exoperidial base deeply concave. 
Elldoperidial bod)' with a distinct stalk (Figure 2), globose to 
depressed globose (lateral view), 8-19 mm in diameter. Apophy-
sis well developed, concolorous with endoperidium, without a 
crystalline cover (Figure 2). Stolk whitish to 'buff', stout, gla-
brous, circular in cross~section, 1.5-3.0 mm high. up to 3.5 mm 
broad (Figure 2). Endoperidium naked, ' umber', 'isabelline' to 
'hazel', short-hirsute due to protruding hyphae. with an incon-
spicuous hyphal and crys talline endoperidial cover. Peristome 
mammiform, peristome field spherical, coarsely fibrillose, dis-
tinctly delimited, often slightly raised. darker or lighter than, or 
concolourous with the surrounding endoperidium; up to 3 mm 
high, at the base up to 5 mm in diameter (Figures 2 & 3). Colu-
mella intruding to half or less into the endoperidial body. Mature 
gleba 'umber', pulverulent. 
Microscopic characters 
Mycelial layer 'honey' in chloralhydrate (LM). consisting of a 
textuf(I imricata, up to J 123 ~m thick; outer hyphae subhyaline, 
unbranched, unclamped, thick-walled, aseptate. up to 3.0 ).lm 
wide; inner hyphae subhyaIine, branched, clamped, thin· walled 
up to 49 IJ.m wide. Fibrous layer 'bay' to 'sepia' in chloral-
hydrate (LM), consisting of a textura intricata, up to 120 IJ.m 
thick; hyphae subhyaline, unbranched, unciamped, thick-walled, 
aseptate, up to 3.4 IJ.m wide. Pseudoparenchymarous layer 'Iute-





Figures 1-4 Geastrwn dissimile (PREM 14515 ho!otype). 1. Lateral view of fornicate basidiomata with debris·encrusted mycelial cups; 
scale: 10 mm. 2. Endoperidial body with a distinct stalk and prominent apophysis; scale: 5 mm. 3. Apical view of the endoperidial body with a 
coarsely fibrillose and distinctly delimited penstome; scale: 4 mm. 4. EndoperidiaJ surface with protruding hyphae (SEM); scale: 10 !lm. 
aus' to 'honey' in chloralhydrate (LM), consisting of a textum 
anguiaris, up to 503 )lm thick; cells subhyaline to hyaline, 
thin-walled, up to 24.3 j.lm in diameter. 
Endoperidium 'cinnamon' in chloral hydrate (LM), up to 203 
~lm thick: consisting of a textura intricata and intermixed with 
tetragonal bipyramidal calcium oxalate crystals (Figure 5) and 
basidiospores; protruding hyphae 'pale luteous', 'buff' to subhy-
aline, variable in shape, thick-walled, up to 31 ~m wide (Figure 
4); densely interwoven hyphae 'pale luteous', 'buff' to subhya-
line, sparingly branched. undamped, thick-walled. aseptate. up 
to 7.5 Ilm wide. 
Capillitiwn threads 'hazel' in colourless lactophenol; spar-
ingly branched. with or without surface debris , verruculose to 
verrucose , some warts confiuent, rarely with gemmiform out-
growths, without pits (SEM) (Figure 6), thick-walled, walls up to 
4.0 pm thick, often with a narrow lumen. sometimes almost 
obliterated, occasionally septate; 1.5-8.4 ~m wide; walls acyano-
philic and non-dextrinoid. 
Basidiospores 3.7-(4.4)-5.4 ~m in diameter (ornamentation 
included) (Figures 7 & 8); 'umber' in dry mass, 'saffron' to 
'ochreous' in colourless laclophenol; globose; ornamented with 
broad columnar or conical processes, apices of processes nor-
mally rounded, processes sometimes confluent. very narrow con-
necting lines between some of the processes, up to 1.2 ~m high; 
distinctly apiculate with radiating ridges from its base (SEM); 
episporium darkly pigmented in optical section (LM); wall con-
sisting of an outer episporium and inner endosporium in 
cross-section (rEM); episporium dark (elec tron-dense); orna-
mented; endosporium almost hyaline (electron-transparent); 
sometimes distinctly guttulate, oil-drop globose; walls of fully 
pigmented basidiospores acyanophilic and non-dextrinoid. 
Basidiomata examined: PREM 14515 (holotype); Pretoria, 
Soulh Africa, April 1921, A.M. Bottomley. 
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Figures 5-8 Geastrum dissimile (PREM 145 J 5, holotype). S. A cluster of tetragonal bipyramidal crystals (SEM); scale: 1 ~m. 6. A port of a 
capillitium thread showing surface ornamentation (SEM): scale: 1 I_UTI. 7. Surface ornamentation of a basidiospore (SEM); scale 1 ).un. S. 
Cross-section of a basidiospore showing the layers of the wall (TEM). p = process, e = episporium, d =: endosporium; scale: 0.2 ~m. 
Discussion 
On the basis of the 5ubgeneric classification of Ponce de Le6n 
(1968), G. dissimile belongs to the Minimum group in the sub-
section Geastrum V.I. Stanek, section Geastrum V.J. Stanek and 
subgenus Geastrum P. Ponce de Le6n. 
EndoperidiaJ calcium oxalate crystals with a flat tetragonal 
bipyramidal shape were found in O. dissimile. The crystal shape 
has proved to be fairly constant and may be of taxonomic value. 
The structure of the peristome may be confusing. Bottomley 
(1948) described the peristome as 'coarsely fibrillose to almost 
sulcate'. Dissing & Lange (1962) examined 40 specimens of G. 
dissimile in all stages and described the peristome as 'very deli~ 
cately sulcate'. Dring & Rayner (1967) described the peristome 
structure as radially folded though not truly sulcate. The type 
specimens of G. dissimile are characterized by coarsely fibrillose 
peristomes which may show a su lcate appearance. 
Geastrum dissimile resembles O. fornicatum (Huds.) Hook, 
and C. quadrifidum Pers. : Pers. in having typically fornicate 
basidiomata, mycelial cups strongly encrusted with debris and 
stalked endoperidial bodies. In addition to these similarities. the 
closely related O. dissimile and G.fornic:atwn also have small to 
medium~sized basidiomata, four to five (usually four) rays . pro-
truding hyphae on the endoperidial surfaces. inconspicuous 
endoperidial covers, thick-walled capillitium threads and almost 
the same basidiospore size. There are, however, several dissimi~ 
larities. Geastrum dissimile is distinguished from O. Jornicarum 
by the felty surface of the pseudoparenchymatous layer, a 
coarsely fibrillose and distinctly delimited peristome, the pres~ 
eoce of gemmiform outgrowths and rudimentary branches near 
the apices of the capillitium threads and the absence of an 
electron~dense endosporium. 
Geastrum quadrifidum is easily distinguishable from G. dis-
simile by its small basidiomata. glabrous surface of the pseudo~ 
parenchymatous layer, the absence of protruding hyphae on the 
endopcridium. the conspicuous endoperidial crystalline cover, a 
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tinely to silky fibrillose and conical peristome, the presence of an 
dccrron~dense endosporium and much smaller basidiospores 
[2.4-(2.6)-3.0 ~m in diameler]. 
The European G. welwitschii Mont. differs from the similar 
fornicate G dissimile, G.fornicatum, O. leptospermum C. F. Atk. 
& Coker and G. quadrifidum in having an epigeal mycelial cup 
without encrusting debris. The mycelia) cups of the other four 
species remain as bowls in the substrate and the mycelial layers 
encrust debris. G. quadrifidum and the North-American G. lepto-
spermum are characterized by distinctly delimited, fibrillose 
peri starnes. while the perislomes of the G. fomicarum and G. 
welwirschli are indistinctly delimited and fibrillose. 
Ponce de Le6n (1968) placed G. dissimile in synonymy wilh 
G. minimum Schwein. Specimens of G. minimum. however, are 
clearly recognized by their non-fornicate, weakly to strongly 
arched exoperidia. Both species have distinctly delimited peri· 
stornes. The peristomes of G. dissimile differ, however, in being 
coarsely fibrillose and slightly raised. The peristornes of G. mini· 
mum, on the other hand, are characterized by a raised or 
depressed margin and usually a light peristorne ring. Further· 
more, the basidioma of G. minimum is much smaller and the 
cndoperidial crystalline cover is conspicuous. 
S. Afr. J. Bot. 1996.62(2) 
Acknowledgements 
The authors thank the Director of the Plant Protection Research 
Institute for the loan of the type collection from the National Col· 
lection of Fungi, Pretoria. We also thank Messrs C. van der 
Merwe and H.J. van Tonder for assistance and advice with the 
electron microscopic studies. We are indebted to Mrs S. Verryn 
for technical assistance with the X-ray diffraction powder tech-
nique. 
References 
BOTTOMLEY. A.M. 1948. Gnsteromycetes of South Africa. ill/thalia 4: 
473-810. 
DISSING, H. & LANGE. M. 1962 Gasteromycetes of Congo. Bull. 
lard. bot. Etat. Brux. 32 (4) : 325-4 16. 
DRING. D.M. & RAYNER. R.W. 1967. Some Gasteromycelcs from 
eastern Africa. lf E. A/rica Uganda nal. Hin Soc. 26(2): 5-46. 
KLUG, H.P. & ALEXANDER, L.E. 1974. X-ray diffraction procedures 
for poly crystalline and amorphous materials. John Wiley. New York. 
PONCE DE LEON, P. 1968. A revision of the family Geastraceae. Fie/· 
diana, Bot. 3 1: 301 -349. 
RAYNER. R.W. 1970. A mycological co lour chart. Commonwealth 
Mycological [nslitute, Kew. 
SUNHEDE. S. 1989. Geaslraceae (Basidiomycotina): morphology. ecol-
ogy end systematics with special emphasis on the North European 
species. Funginora. Oslo. 
